Appendix A

Summary of Eclipse Observations

This appendix contains a summary of all the eclipse data described in Chapter 3.

For each event, all the relavant parameters are listed.
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Table A.1. Summary of Eclipse Observations

Obs. #* Phase® b (Rio)© Locationd Wp, (mA) Wp, (mA) N (cm~2) T (K)®©
1.0 0.2 2.5 L,N 14 +2 642 741 x 1010 thin
1.1 0.2 2.4 L,N 942 17+4 642 x 1010 thin
1.2 0.3 2.2 L,N 1344 9+2 1.3752 x 101! undetermined
1.3 0.3 2.2 L,N 20+ 4 2542 241 x 10! undetermined
1.4 0.4 2.1 L,N 2444 26 + 2 241 x 1011 undetermined
1.5 0.5 2.1 N 25+ 4 1745 2.6705 x 10 < 1200
2.0 -1.9 7.7 ALN 34405 3.3+05 2.2+0.3 x 1010 thin
2.1 -1.5 6.6 ALN 6.2+0.5 39+0.4 3.4+0.3 x 1010 thin
2.2 -1.1 5.5 ALN 10.0 £ 0.6 42405 5.0 £0.3 x 1010 thin
2.3 -0.6 4.6 ALN 13.6 £ 0.6 6.84+0.5 7.240.3 x 1010 thin
2.4 -0.2 3.7 ALN 22.240.6 10.84+0.5  1.1840.06 x 10!!  undetermined
2.5 0.3 3.2 ALN 28.4£0.6 16.9+£0.4  2.04£0.12 x 10! 9007750
2.6 0.7 3.2 J,T,N 28.6 £ 0.6 16.1+£0.4  1.86+0.11 x 10! 20007 20°
2.7 1.2 3.8 J,T,N 20.2 £ 0.6 112405  1.275 %)% x 101 110072067
2.8 1.6 4.6 J,T,N 12.9+0.6 6.5+ 0.4 6.7709 x 1010 undetermined
2.9 2.1 5.4 J,T,N 9.14+0.6 5.440.4 5.140.3 x 1010 thin
2.10 2.5 6.5 J, TN 6.2+0.6 24405 3.0 +£0.3 x 1010 thin
2.11 2.9 7.6 J,T,N 3.3+£0.5 1.1+0.4 1.6 £0.2 x 1010 thin
2.12 3.3 8.7 J,T,N 3.240.6 0.24+0.4 1.7%0.3 x 1010 thin
3.0 1.2 > 10 AS 1.0£0.4 1.4£0.4 6.7+ 2.4 x 10° thin
3.1 -1.1 > 10 A,S 1.74+04 2.0+04 1.14+0.2 x 1010 thin
3.2 -0.9 8.1 A,S 2.04+0.4 1.8+0.4 1.24£0.2 x 1010 thin
3.3 -0.7 7.2 AS 1.4+0.4 2.0+0.4 1.0+ 0.2 x 101° thin
3.4 -0.6 6.4 A,S 46405 24404 2.440.2 x 1010 thin
3.5 -0.4 5.5 AS 6.1+0.6 3.0+04 3.1+£0.3 x 100 thin
3.6 -0.3 4.7 AS 8.0+0.5 3.8+0.4 4.140.3 x 1010 thin
3.7 -0.1 3.8 AS 11.2+05 6.0£0.5 6.5752 x 1019 undetermined
3.8 0.0 3.0 AS 18.8+0.5 106+0.5  1.207%13% x 1011 70072700
3.9 0.1 2.3 AS 34.8+£0.7  21.3£06  2.69703 x 10 11001500
3.10 0.3 1.8 AS 47240.5 320£05  4.667015 x 10! 1100 % 200
3.11 0.4 1.5 AS 65.9£0.8 49.4£07  8.6970 05 x 101 1700 % 200
3.12 0.6 1.5 J,S 74.2£0.6 55.3£0.6  9.72703T x 101 2300 + 200
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Obs. #* Phase® b (Rio)° Location! Wp, (mA) Wp, (mA) N (cm™2) T (K)°©
3.13 0.7 1.9 J,S 61.740.5 44.0£05 7027023 x 10! 18001250
3.14 0.9 2.4 J,S 47.0£0.5 29.9+£0.5  4.00701% x 10! 18007350
3.15 1.0 3.1 J,S 30.0£0.5 175404  2.097519 x 1011 13007550
3.16 1.2 3.9 J,S 20.5£0.5 104+04  1.087509 x 1011 >3 x 103
3.17 1.4 5.5 J,8 9.94+0.5 4.9+0.4 5.2+ 0.3 x 1010 thin
3.18 1.6 6.3 J.S 6.2+£0.5 3.3+04 3.3+0.3 x 1010 thin
3.19 1.7 7.1 1,8 5.1+0.6 24+0.5 2.6 +0.3 x 1010 thin
3.20 1.9 7.9 1,8 44406 24+04 2.340.3 x 1010 thin
3.21 2.0 > 10 J.S 3.9+0.5 2.2+0.5 2.140.3 x 1019 thin
4.0 -0.7 5.0 ALN 93+1.5 24+1.0 4.04+0.6 x 1010 thin
4.1 -0.2 3.1 ALN 19.9+1.6 9.3+1.1 1.0375:89 x 10" wndetermined
4.2 0.0 2.2 ALN 36.042.5 14.6 +£1.7 176725 x 1011 undetermined
4.3 0.3 1.5 ALN 55.5 & 3.2 34.5+£22 4487072 x 10! 330075300
4.4 0.5 1.2 N 73.0+ 4.0 524+ 3.1 85721 x 101! 26007 750
4.5 0.7 1.4 J,T,N 70.7 £ 4.0 53.3+3.1 9.6727 x 10! 20007 1360
4.6 0.9 2.0 J,T,N 55.9 & 3.0 36.1+£21 494708 x 10! 240077950
4.7 1.2 2.9 J, TN 31.8+ 1.9 17.2+1.3 1.8970-3% x 101 > 103
4.8 1.4 3.8 J, TN 19.2+1.5 11.5+1.3 1437033 x 10 < 10%

4.9 1.6 4.8 J, TN 13.8+1.3 83+1.2 1.0270°58 x 10" wndetermined
4.10 1.8 5.7 J,T,N 105+ 1.1 3.54+0.9 5.040.6 x 1010 thin

4.11 2.1 6.6 J,T,N 7.94+0.9 5.440.9 4.540.5 x 1010 thin

4.12 2.3 7.6 J,T )N 94+1.1 22+1.0 4.3+ 0.6 x 1010 thin

4.13 2.5 8.5 J, TN 3.6+0.9 3.6+ 1.1 2.140.6 x 1010 thin

5.0 -3.0 5.5 AN 13.2+23 52+1.5 6.4+1.0 x 1019 thin

5.1 -2.4 4.7 AN 11.6 +£2.1 54+1.9 6.0+ 1.2 x 1010 thin

5.2 -1.7 3.8 AN 17.4£2.5 101+1.8  1.207353 x 1011 undetermined
5.3 -1.1 3.1 AN 23.6 +2.1 109+1.7  1.21%707% x 101! > 108

5.4 -0.5 2.6 AN 35.8 + 2.4 224420 291707 x 101 900713800
5.5 0.1 2.2 AN 40.6 + 2.6 208+ 1.9 2267552 x 101 >3 x 103
5.6 0.7 2.1 N 425 +£2.7 26.9+21 3557001 x 101 140013300
5.7 1.2 2.4 N 43.4+25 227420 2437587 x 101 > 3 x 103
5.8 1.8 2.9 JN 35.4+2.3 170+ 1.8 1.89+0.40 x 10! > 8 x 103
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Obs. #* Phase® b (Ry)¢ Locationd Wp, (mA)  Wp, (mA) N (cm~2) T (K)®©
5.9 2.4 3.4 N 25.9 + 2.0 134416 1417519 % 10" undetermined
5.10 3.0 4.1 N 22.0+ 1.9 105+ 1.7  1.167523 x 10! > 10°
5.11 3.6 4.9 N 170+ 1.6 9.8+1.6 1157035 x 101" undetermined
5.12 4.2 5.6 JN 15.0+ 1.7 6.0+£1.6 7.6T1.0 x 1010 thin
6.0 -0.5 5.7 AS 32+1.9 3.9+ 1.7 2.2+1.0 x 1010 thin
6.1 -0.3 4.9 AS 7.4+20 5.3+2.3 4.1+1.3 x 1010 thin
6.2 -0.2 3.9 A,S 14.8 £2.3 5.6+ 1.7 7.241.1 x 1010 thin
6.3 0.0 3.1 AS 16.5+ 1.9 10.3+ 14  1.33753% x 10! < 8 x 10
6.4 0.1 2.3 AS 28.44 2.4 21.842.3 41732 x 101 100725°
6.5 0.3 1.9 AS 39.3+3.0 31.5+£3.0 637735 x 101 2007569
6.6 0.4 1.6 AS 449452 391456 10T x10'2 <10
6.7 0.6 1.7 J,8 61.6+4.5 423441 6.372L x 101 210073250
6.8 0.7 2.0 J,S 55.5 + 4.4 36.2+4.1 50118 x 101 230077560
6.9 0.9 2.5 J,S 37.443.9 28.6 + 3.3 5.218:¢ x 101 2001699
6.10 1.0 3.2 J,S 30.9+4.1 17.8+3.3 21102 x 10" undetermined
6.11 1.2 4.0 J,8 15.9 + 3.2 7.3+23 8.2+ 1.6 x 1019 thin
7.0 -0.2 2.3 AN 42.3+2.8 23.3+2.0  2.6475357 x 1011 > 103
7.1 0.0 2.1 AN 48.7+ 3.8 28.14£23  3.3570703 x 1011 wndetermined
7.2 0.2 1.9 AN 51.9 £ 3.2 321+25 4147557 x 101 290017500
7.3 0.4 1.9 AN 58.6 + 4.0 40.9+2.9 6.3715 x 101 17001 1500
7.4 0.6 1.9 N 65.0 + 4.9 39.0+2.8 49702 x 101 6300733000
7.5 0.8 2.0 N 61.1+3.5 381428 50150 x 101 39007 2300
7.6 1.0 2.2 JN 63.2+ 4.4 38.4+£25 4877095 x 101 <10t
7.7 1.3 2.5 JN 52.9 £ 3.9 341£26  4.67;% x 101 220071500
7.8 1.6 3.1 JIN 382429 25.94 2.8 37705 x 101 5007 5700
7.9 1.9 3.6 JN 32.5+£2.8 205+£24  2.7F54 x 101 6001505°
8.0 -0.8 7.3 L,J,N 7TT+14 50+ 1.1 4.440.7 x 1010 thin
8.1 -0.5 5.9 L,J,N 84+1.5 40+1.4 4.340.8 x 1010 thin
8.2 -0.1 3.6 L,J.N 224+ 1.6 13.0+1.4  1.557037 x 101! <5 x 10*
8.3 0.1 2.4 L,J,N 45.8 £2.7 29.6+2.0  4.0270 78 x 101 14007330°
8.4 0.4 1.7 L,J.N 66.0 = 3.6 48527 8211 x 101! 18007 150°
8.5 0.6 1.8 T,A,N 49.5+2.9 35.6+2.3 57153 x 101 9001559
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Table A.1 (cont’d)

Obs. #* Phase® b (Ry,)° Location? Wp, (mA)  Wp, (mA) N (cm™2) T (K)®
8.6 0.9 2.7 T,AN 28.5+ 1.9 21.0+£1.5  3.675% x 101 120120
8.7 1.2 4.3 T,AN 9.0+1.0 41409 4.64+0.5 x 1010 thin
8.8 1.4 5.5 T,AN 3.5+1.2 2.84+1.2 2.140.7 x 1010 thin
8.9 1.6 7.0 T,A,N 44+1.0 1.84+0.8 2.240.5 x 1010 thin
9.0 17 > 10 LN 0.9+04 1.6 £0.6 5.9 & 3.4 x 107 thin
9.1 -1.5 > 10 L,N 0.640.5 27405 7.8+£3.1 x 10° thin
9.2 -1.3 9.1 L,N 0.9+0.4 1.1+0.6 5.5 4 3.4 x 10° thin
9.3 -1.1 8.4 L,N 1.3+0.6 0.840.6 6.8 & 3.6 x 10° thin
9.4 -0.9 7.5 L,N 2.1+£0.8 1.04+0.7 1.140.4 x 1010 thin
9.5 -0.7 6.4 L,N 4.7+1.2 3.940.9 2.940.5 x 1010 thin
9.6 -0.4 5.3 L,N 74409 2.8+0.5 3.54 0.4 x 1010 thin
9.7 -0.2 4.2 L,N 13.6 £1.2 6.44+0.9 7.140.6 x 1010 thin
9.8 0.0 3.1 L,N 22.6+ 1.5 143+12  1.917547 x 101! 2001500
9.9 0.2 2.3 L,N 36.7 4+ 2.2 28.6 4 1.7 551725 x 101 2007700
9.10 0.4 2.0 L,N 46.0 + 2.6 31.7+£1.8  4.697387 x 101 9007 300°
9.11 0.7 2.1 T,N 35.6 & 2.2 22.3+1.5  2.887035 x 101 9007550°
9.12 0.9 2.8 T,N 2154 1.7 122410 1417557 x 101! <6 x 10*
9.13 1.1 3.8 T,N 7.9+1.0 7.2+1.0 4.940.6 x 1010 thin
9.14 1.3 4.8 T,N 48409 3.6+0.9 2.740.5 x 1010 thin
9.15 1.5 5.9 TN 2.640.9 2.640.8 1.7+ 0.5 x 1010 thin
9.16 1.7 7.1 T,N 0.740.7 0.940.5 5.6 4 3.3 x 109 thin
9.17 1.9 8.2 T,N 0.8+0.7 1.3+0.7 6.2 4 4.2 x 10° thin
9.18 2.2 8.9 T,N 0.7+0.8 —2.0409 37733 x 10% thin
9.19 2.4 9.4 T,N 0.5+ 1.0 0.9+ 1.0 3.6755 x 10° thin
10.1 -0.9 6.1 AL,S 8.3£1.0 <5 4.44£0.6 x 1010 thin
10.2 -0.3 3.7 ALS 17.84+ 1.5 111415 1.447330 x 101! < 104
10.3 0.2 1.6 ALS 39.4+ 4.0 24.3+10.0 378 x 101 undetermined
10.4 0.7 1.5 J,T,8 21.84+4.0 15.7+ 2.0 2.572% x 10! <103

2Qbservation number is in the form X.Y where X is the eclipse number as given in Table 3.1 and Y is the
number of the spectrum taken in the event series.

bThe eclipse phase of an observation is defined as the fraction of the event completed at the midpoint of the
observation. Negative eclipse phase refers to observations made before penumbral contact; phases greater than 1
refer to observations after final contact.

¢The uncertainties in the impact parameter are < 0.1 Ryo.
dLLocation sampled relative to To. L=leading hemisphere, T=trailing hemisphere, J=sub-Jupiter hemisphere,
A=Anti-Jupiter hemisphere, N=North of Io, S=South of Io

¢Approximate coronal temperature. thin=optically thin, no temperature estimate possible,
undetermined=optically thick, but no temperature estimate possible due to poor data quality



